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Overview 
Talk will emphasize the history of the Smallpox, Polio and Coronavirus 

vaccines 
 

Outline 
 
  I. Types of vaccines 
     
II. Smallpox vaccine history 
      1. Time history of disease  
          
       2. Variolation 
         
       3. Edward Jenner 
         
 III. Louis Pasteur 
                 
  IV. Edward Kock 

         
 
 
V. Polio vaccine history 
      1. Time history of disease 
          
       2. Salk vaccine 
         
      3. Sabin vaccine 
         
VI. Other vaccines 
     1. List of other vaccines with short comments 
 
 
VII. Coronavirus vaccine 
     1. New type of vaccine mRNA - brief description 
      2. Possible issues - mutations or variants 



 

 

        
 
VIII. Christian response to vaccination 
     Our direction here is to illustrate how our Religion, Faith, is involved in 
      decisions 
      
  
 
 
 
 
 
 
 
 
 

Purpose of Vaccines and how they work 
 

When a pathogen ( a virus, bacterium or other microorganism that can 
cause disease ) enters your body, your immune system generates 
antibodies and enlists other cells to try to fight it off. Depending on the 
strength of your immune response and how effectively the antibodies and 
cells fight off the pathogen, you may or may not get sick. When you get a 
vaccine it introduces some aspect of the pathogen that  isn’t strong 
enough to make you sick, but it is enough for your immune system to 
generate antibodies against it. As a result, you gain future immunity 
against the disease without having gotten sick. 

 
 
 
 
 
 
 



 

 

 
 
 
 
 
 

Types of Vaccines 
 

1. Live, attenuated - The live virus or bacteria’s ability to produce disease 

in a human is attenuated to the point that it can not cause illness, but 

elicits an immune response.                                                                                

2. Killed or inactivated - The virus or bacteria is killed or inactivated using 

heat or chemicals. This destroys the pathogen’s ability to replicate, but 

keeps it intact so that the immune system can still recognize it.  

3. Toxiods - Some bacterial diseases are not directly caused by a 

bacterium, but by a toxin produced by the bacterium. Vaccines for this 

type of pathogen can be made by inactivating the toxin that causes the 

disease 

4. Subunit and conjugate - Subunit vaccines use only part of the target 

pathogen to provoke a response from the immune system. Conjugate 

vaccines are made using pieces of bacteria that are chemically linked 

to a carrier protein. This combination creates a strong immune system 

response without causing illness 

5. RNA or DNA - This vaccine uses RNA or DNA molecules to teach the 

immune system to target key viral proteins. RNA or DNA is engineered 

from germ genome ( i.e. Covid-19 ). Instructions for the body to make 



 

 

the antigen (virus) itself are used. This creates an immune response 

and protects the body from the virus. A more complete discussion is 

contained in the coronavirus section 

Smallpox 

Smallpox killed over 300 million people in the 20th century 



 

 

  



 

 

Brief History 

There is evidence that the smallpox disease occurred as early as 500 AD 

and that it may have been one of the diseases during the so called Black 

Death that was the bubonic plague pandemic occurring in Afro-Eurasia 

from 1346 to 1353. It continued to be a deadly disease, for example in 

Europe until the smallpox vaccine was widely used. Typically 30% of the 

people who got smallpox died. 

 

Methods to combat the disease 
Variolation was the intentional introduction into a healthy person of 

smallpox-infected matter to cause a very mild case of the disease and, 

hence, induce future immunity. At least two different techniques were 

used. One used pulverized smallpox scabs blown into the nostrils of an 

individual. Another would take smallpox pus from sores of an infected 

person and scratch the pus into skin of a heathy person. Unfortunately, 2 

to 3% of those variolated died.  

 

Edward Jenner ( 1749-1823 ) - It became pretty well known that milking 

maids who became infected from a cow disease called cowpox were 

immune to smallpox. The disease was mild. Jenner reasoned that using a 

cowpox sore from a milkmaid scratched into the skin of an individual 

might be an effective way protecting the person from getting smallpox. He 

tested his idea on an eight year old local boy who suffered a mild reaction. 

He than exposed the child to smallpox pus by scratching it into his skin. 

The child remained healthy, showing no signs of the disease. He than 

inoculated his own son and other children with similar results. He 



 

 

published his results in 1798 to little fanfare. An associate in London, 

Henry Cline showed the effectiveness of the vaccine and its use quickly 

spread. Jenner than worked tirelessly to get as many people vaccinated as 

he could. In 1806 President Thomas Jefferson wrote to Jenner’s family to 

thank them. He said 

“You have erased from the calendar of human afflictions one of its 

greatest. Yours is the comfortable reflection that mankind can never forget 

that you have lived. Future nations will know by history only that the 

loathsome smallpox has existed and by you has been extirpated.” 

 

The last known case of wild smallpox occurred in Somalia, and in 1980 the 

disease was declared eradicated. 

 

Louis Pasteur 
With Koch considered the founder of microbiology 

Pasteurization - His experiments demonstrated that fermentation and 

rotting could not take place when outside organisms were excluded from 

solutions by heating or by filtering. 

Cholera - He discovered that a weakened or attenuated cholera bacteria 

could be used as a vaccine for the cholera disease 

Anthrax - He showed that by attenuating anthrax bacteria with carbolic 

acid that the resulting bacteria could be used in a vaccine against anthrax. 

 Rabies - By exposing the rabies virus to oxygen he and colleagues were 

able to attenuate the virus to the point it could be used for a vaccine. 

However, before they had completed tests, they were asked to use their 



 

 

idea on a 9 year old boy. Pasteur had tested the vaccine on only two other 

people, and neither had completed the necessary series of shots. One was 

a 60 year old who had one shot and the other was a 10 year girl who died. 

Robert Koch 
Anthrax - He was able to show that the anthrax bacteria produced spores 

that could survive in conditions that killed the bacteria. The spores could 

remain dormant for long periods, yet still cause anthrax when conditions 

changed. 

Isolating bacteria - He and his team pioneered important techniques for 

growing pure cultures of bacteria. 

Koch’s Postulates - when trying to identify the cause of an infectious 

disease Koch developed postulates for doing so that are still being used 

today. They are: 

1 The microbe is present in each case of the disease 

2 The microbe can be taken from the host and grown independently  

3 Introducing a pure culture of the microbe into a healthy experimental 

host produces the disease in the host 

4 The microbe can be isolated and identified from the host infected in  

step 3  



 

 

Polio 
  



 

 

First major outbreak of Polio in United States occurred in Vermont in 1894. 

In 1916 an epidemic centered in Brooklyn killed more than 2,000 people 

there and 4,000 more across the country. Thousands more were 

paralyzed. In 1921, Polio paralyzed the future president Franklin Delano 

Roosevelt, who at the time was assistant secretary of the Navy. For Polio 

sufferers who had paralysis of the muscles needed for breathing, 

researchers in 1929 developed the “iron lung” that forced air into and out 

of the lungs enabling the person to survive. 

 

Variants - In 1908, Karl Landsteiner, MD(1868-1943), and Erwin Popper, 

MD(1879-1955), identified polio as a virus. Later it was found that Polio 

had variants. If the vaccine was made with only one of the variants, a 

person could get Polio from another. There were 3 variants and vaccines 

had to be made to protect you from all 3. 

 

Methods for growing and isolating the virus - In 1954 John Enders, 

PHD(1897-1985), Frederick Robbins, MD(1916-2003) and Thomas Weller, 

MD(1915-2008) won the Nobel Prize in Medicine for their work on culturing 

Polioviruses 

 

Jonas Salk, MD(1914-1995) - By cultivating poliovirus in monkey kidney 

tissue, large quantities of the virus were produced that could be used for 

vaccines. In 1952 Salk began the first tests in humans of a killed-virus 

vaccine. All three variants were tested in resident children in institutions for 

the disabled. The trials were a success. Salk and his team than developed 

the inactivated (killed) virus vaccine that became known as the Salk 



 

 

vaccine. In 1954 a large trial involving 1.8 million children took place. It 

was found to be 80-90% effective against paralytic polio. This paved the 

way for general use, but one major hiccup occurred. Vaccine produced at 

the Cutter Laboratories had a problem and the vaccine killed 11 people 

and hundreds were paralyzed. It is believed that the production methods 

failed to kill the poliovirus. Much more strict production methods were 

implemented without further issues.  

 

Albert Sabin, MD(1906-1993) - Sabin had also been working on a 

vaccine, an attenuated polio vaccine. With the help of the Soviet Union he 

was able to do a massive vaccination campaign, feeding (a sugar cube 

could be used) vaccine to 10 million children. Salk’s vaccine retained one 

major advantage over the Sabin vaccine: rarely, the weakened viruses in 

the Sabin vaccine can revert to virulent form and cause polio. The Salk 

vaccine is now the only type of polio vaccine used in the United States. 

 

In 1994 the Pan American Health Organization reported that 3 years had 

passed since the last case of polio in the Americans. Still polio still 

exists in the world, polio remains in four countries: Afghanistan, India, 

Nigeria and Pakistan. 

 

 

 

 

 



 

 

 

 

List of vaccines 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Coronavirus (Covid-19) 

 

600,000+ Americans and 3,740,000 people world wide have 

died from this virus 
  



 

 

  



 

 

Description of the Pfizer and Moderna Vaccine 
mRNA vaccines work differently from your typical vaccine. They do not 

contain antigens. Instead, they contain a blueprint for the antigen in the 

form of genetic material, mRNA. In the case of Pfizer’s and Moderna’s 

vaccines, the mRNA provides the genetic information to synthesize the 

spike protein that the Covid-19 virus uses to attach to and infect human 

cells. Each type of vaccine is packaged in proprietary lipid nanoparticles 

( lipid is an organic compound insoluble in water; a nanoparticle is a 

particle 1 to 100 nanometers in size) to protect the mRNA from rapid 

degradation, and the nanoparticles serve as an adjuvant to attract 

immune cells to the site of injection. When injected into the muscle, the 

lipid nanoparticles containing the mRNA inside are taken into the 

muscle cells, where the cytoplasmic ribosomes detect and decode the 

mRNA resulting in the production of the spike protein antigen. The 

antigen is exported to the muscle cell surface where the immune 

system’s antigen presenting cells detect the protein, ingest it, and take 

it to regional lymph nodes where interactions with T cells and B cells 

results in antibodies, T cell-mediated immunity, and generation of 

immune memory T cells and B cells. 

 

 

 

 

 



 

 

 

Johnson and Johnson adenovirus vaccine 
An adenovirus vaccine uses a virus that has been altered so that it can't make 
you sick, it can't replicate, it cannot integrate into your DNA, so they take out 
some really important parts of that virus genome. 

What's done to the virus is that actually a little genetic snippet is exchanged and 
placed into the adenovirus that is actually from the COVID virus. It's the section 
of genetic code that codes for the spike protein. The adenovirus is like a Trojan 
horse, except that what it's delivering is a good thing, instead of delivering 
something that you don't want in your body. You get the vaccine, the adenovirus 
goes into your cell, it's got this Trojan horse code on it that makes the spike 
protein. That spike protein then goes to the surface of your cell and then your 
immune system recognizes it and starts to make antibodies to it. 

In the end, what you get is your body makes the spike protein and you develop 
the immune response to that spike protein, exactly like you do with the Pfizer 
vaccine and the Moderna vaccine 

 

 

,… 

Process for developing Covid-19 vaccine 

So far the Pfizer, Moderna and Johnson vaccines have been 
hugely successful in controlling the virus, but the learning 

process continues (booster shots?, variants?)  



 

 

 

 

 

 

 

 

 

 

 



 

 

Personnel comments on the Christian response to 

vaccination 
I started studying religion and theology shortly after I graduated from high 

school and have continued most of my life. Like many of you I have 

incorporated much of what I’ve learned into my life direction and in my 

decision making. Here is an example: 

About 13 years ago I was diagnosed as a diabetic. I had a heart attack 

about 10 years earlier. In reading the Bible I was reminded that my body 

was a special gift from God and that He expected me the that care of it. 

I realized that I had ignored His calling. I weighed about 200 pounds and 

am 5 feet 9 and half inched tall. I was obese. I realized I needed to 

greatly change my life style. By eating better and exercising I dropped 

my weight after about a year to 150 pounds and have maintained that 

weight. 

When I have a decision to make I ask for God’s help and for help from the 

Christian community. Religion is a part of who I am. With this in mind this 

is my response to vaccination. 

 

Do your homework  

  What is the history of your bodies response to vaccines 

  What kind of vaccine is it and how effective is it 

  Do you have allergies 

Understand the risks 

  How many people are getting sick 

  Is the illness severe - long term illness, death 



 

 

Understand the risk to others 

  How contagious is the virus 

  Can I make others sick 

How important is a quick response 

  By responding quickly, do I slow down the viruses ability to 

  propagate 

  Does a quick response slower the rate of virus variants 

Are there methods to protect yourself 

  Wearing of masks 

  Social distancing 

  Avoidance of large group gatherings 

  Indoors verus outdoors 

Are we over the pandemic and how will it effect our lives 

 

References 

 

 1. Wolff J A et al. Science, 1990 Mar 23, doi:10.1126/science.1690918. 

2. Jackson LA et al. N Engl J Med. 2020 Nov 12. doi. 

3. Prentice T and Reinders LT. The World health report 2007. (Geneva 

Switzerland: World Health Organization, 2007) 

4. Peck KM and Lauring AS. J Virol. 2018. doi:10.1128/JVI.01031-17. 

5. Pepini T et al. J Immunol. 2017 May 15. 

doi:10.4049/jimmunol.1601877. 

6. Theofilopoulos AN et al. Annu Rev Immunol. 2005. doi: 

10.1146/annurev.immunol.23.021704.115843. 



 

 

7. The History of Vaccines, The college of Physicians of 

Philadelphia:2013 

8. Website: www.historyofvaccines.org 

   

Additional Information 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 
  



 

 

 


